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Our asearchi has encompassed reviews from many
states around the country grappling with the same
ISsues... How can we optimize use and availability for all
needs? How much water is enough to support a healthy
aquatic ecosystem?



The Ipswich River in
ssachusetts Is
suffering from over-
allocation and has
dried up twice since
1995. Many other
rivers across the US
are suffering from
this same condition.




g =

EJ | ode |sland

Uidy “Assessment of Habitat, Fish

miflew’ Reguirements for Habitat

J- an River” states that certain
to have little tolerance for

c anges that could possibly be

ithdrawals”

USGS | Jr- | e Hunt-Annaguatucket basin shows
72% depletion e stream @ 7Q10 flow conditions.
Wild brook trout were found at all of the tributaries

upstream of the wells; none were found downstream.

A water budget computed by the USGS shows that nearly
1% of the water Iin the Chipuxet basin is annually pumped
out of the watershed and exported to the Bay
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Instantaneous streamflow at the Usquepaug River,
at Rt. 2, near Usquepaug, RI
(USGS station 01117420) during August 15 - September 15, 1995

16

Discharge, in cubic feet per second




SEEI0-Economic Implications of
dimsipIshea stream flows

tourismin (J st

1198965 freshwater anglers spent $36 million
on acl“ome' t and related expenses alone.

~ Fres at#‘é’re a component of state’s “natural
capital” providing ecosystem services virtually
free of charge (e.g. irrigation, flood storage)
and representing potential avoided costs (e.qg.
higher wastewater treatment costs).



he Challenge

“Niepdevelep and implement a flow standard
tRat alleySE ol Qp't@u“ Use and encourages
soundimanegement practices while being
protective of a 'ﬁﬂ;wtr aquatic ecosystem
To work'with the Water Resources Board to
Incorporate a flow standard into a
compreher |v&vater allocation policy



molru oI Establishing
m r|J\/\/ for the 2000’s

nove “minimum Concept” from In-
stream Hew: meanagement

- =

Planninefactivities will conanue to require
Staneeier sett mg approaches, but must include
Inter- andNntra- annual variability (think

\ regiges))
Management off annual flow regimes based on
environmental accounts (allocations) will
become more common and require real time

monitoring and decision-making

In-stream Flow Council 2001



=00 " .
_FEyerelogy (magnitude, frec Jl ency, duration, timing,
[

[Ate of cnanoe) p .i
| Geomorpnoleey: (channel process, sediment
transpoert) v
Biology (hawitat, living space, population
relationst "p, sustenance and perpetuation of
indigenous diverse aquatic fauna)
Water Quality (temperature dissolved oxygen,
contaminants, etc)

Connectivity (pathways for water, organisms, energy)

(Instream Flow Council 2001)
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Tool

Description

it Instream Flow
Tools

Examples

Baseline

Establishes
environmental or
reference conditions

RVA
IBI, IHA

Standard-setting

Sets limits or rules to
define a flow regime

Tennant
ABF, Wetted Perimeter
R2-Cross

Incremental

Analyzes single or
multiple variables to
enable assessment of
different flow
management alternatives

IFIM, PHABSIM
RCHARC, SNTEMP

Demonstration Flow
Assessment

Monitoring / Diagnostic

Assesses conditions and

how they change over
time

(Instream Flow Council 2001)

IBI, HQI, IHA



Standard Setting

L OV CONLIOVEIS)APIO)ect a.

RECONRAISSanCE=IEVeEl
planning -
- Few rJagJJJorJ Velflelo)lfek

gpted

Rule-of-thumbi
Less scientifically a

Not well-suited for
bargaining

High controversy project
Project-specific

Many: decision variables
Expensive

Lengthy

In-depth knowledge required
More scientifically accepted
Designed for bargaining
Based on fish or habitat
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e
Stetistical termrrepresenting the average annual

even dayminimum flow v il@a recurrence
" Interval o1 10 years

} Plevfilow for establishing permit limits
flor waste treatr elﬂblants
As a base flow standard, 7Q10 flow is not
protective of aqugtic life and does not consider
seasonal variations; severe degradation is likely

Jsed as a
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N |
rJow egual te the median monthly-mean flow for

4

Season (months) Period Streamflow

Summer(mid-Jun to mid-Oct) Low flow 0.5 (ft3/s)/mi?
Fall/Winter(mid Oct to Mar) Spawning and incubation 1.0 (ft3/s)/mi?

Spring(Apr-mid Jun) Spawning and incubation 4.0 (ft3/s)/mi?
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River Daily Flow Hydrograph

ear 19/5

¥

Flow (cfs/mi2)

NE Flow Policy




NEWwRER@jand Aguatic Base
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DROS B CONS

USENIYAUSESAN ONNEERE
NEFATIMYACEIJISHIEIMILS

[ICOIP0IE ipPEraur longl term record of stream flow
: unaltered by withdrawals is
required

Spring Default value is difficult
to attain naturally in SE New
England due to lack of
significant snow melt

Difficult to apply to consumptive
uses because flow is not
naturally met for 1/2 of August
and 1/2 of September
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fequired't
e flow that
maintains the riffle ar Wls the
“toe of the bank’

Substrate



Wetted Perimeter Method

= et e

L

Breakpomt

Wetted Perimeter (ft)

Flow (cfs)

(Stalnaker et al. 1995)



CONS

Moderately intensive
field work required

Does not consider

temperature
Theories May not provide
science are well adequate depth over

accepted riffles
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ennantViethod

thoc I pases its streamflow

pbservation that aguatic
NS are similar in streams
aime portion of mean annual
streamflows are considered

e 40-, 30-, and 10- percent of the

mean annual flow which represents good,
fair, and poor habitat conditions. Canadian
Atlantic Provinces have adapted 25 percent to
represent fair habitat conditions.




enmantVethod

PROS R CONS
_[SImpIesterapply I Needs > 30 years

unaltered by
withdrawals

Influenced by current
diversions

Has a seasonal Developed in west,
component certain assumptions
not applicable to east



R2CrKoSss 1\/L, od

Jires selection of
tream, a riffle, and

L'r arge chosen to maintain
s sufficient to maintain

2 entire stream. Maintaining
ildes meeting criteria for 3
parameters wﬁiﬁh change based upon stream
width. They are: mean depth, bank-full
wetted perimeter (%) and average velocity




How do the methods
compare?

B Queen River, RI
Bl Ipswich River, MA

7Q10 Tennant Method Wetted ABF Tennant Method Modified Avg. of Tennant Method
for Poor Habitat Perimeter 25% (Canada) Methods from  for Fair Habitat
USGS Study
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mrElow: Incremental
2iigeEeiogy (IFIM)

.

JorloJog/ ISEAESIgNED

nic listed WATERSHED
WATER

Delr JJ malr J__g,, _
determine the flow needed HABITAT
by the limiting factor. IFIM
IS a problem selving
methodology utilizing a
general problem-solving
approach employing systems
analysis techniques.
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[pEicators ofi Hydraulic
AlENaioN ‘I,,HA)

ing the degree of
tt‘fibutable to
us ce within an ecosystem.

T'he methed uses 32 statistical analyses

- to look at pre- and post- dam
construction or groundwater withdrawal
to determine If the river systems have
been altered.



10 Connecticut rivers which are

CalcUIateﬁdnthly numbers using FWS
approach (median of monthly means) for
July-September, other months uses median
of daily means



pposed Connecticut Interim Instream Flow Standard vs.
NS New Enngquatic Base Flow Standard
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October November December January February March April May June July August  September

—&— Proposed Interim CT Standard —®— USFWS ABF Default
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DeveJoped dl Methnoo to identify flow stressed

[IvVers easeadron hydraulic characteristics

_ Developing & draft guidance document for
- application submittals (including preliminary
screening proc%ss)

In coordination with F&W, created preliminary
map of coldwater fisheries (wild brook trout)
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- Flow Analysis For Selected Streams In Rhode Island
3 1 ® LS -‘ |‘t N
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7Q10 Actual vs. Theoretical
20% to 100% Flow-healthy
-20% to 20% Flow-healthy
-100% to -20% Flow-threatened
-1000% to -100% Flow-critical
<-1000%: Flow-critical

0000



Warm and Cold Water
Rivers, Lakes, and
Survey Stations

Lagend

[ Towm Boundaries |
Isurvary Stations
&  Cold Waber
Winrm Wtar
Rivers & Streams
| " Cold VWarter
| #™" Warm Waier
| # " Unomsessed
|Lakes & Straams
Cold Walnr
\Warm Water

|
(I vrsssessn




e REmmItting Measures
JderREensideration

o Apply seasonal ABE ]r Stream flow targets — possibly adopting
CT FIOOTOHC'( (rr jonthly mean stream flows) for RI.

| E (o]0 ay/reql 2fficient water use and recharge/retention
as conditions (A'e
Establish trigger flows for water management actions.

Establish additional conditions to be protective of cold water
fisheries

Allow De Minimis withdrawals (once registration process Is in
place and cumulative uses are identified)



Hovv coqu AN instream flow
ioard e applied?

. i
INIGeEtermIne aveallaniiity of water for future allocation
EFSENmENagEmeEnt goals

(ab

. [0 ser ISFder instream flow condition in hydrologic
and\@¥iodeling (rather than 7Q10)
3. To establiSnstrigoers™ for water conservation actions,
Including potentially triggers for “shutoff” of
hydraulically ca nected withdrawals.

4. To establish condltlons In regulatory decisions

5. To establish environmental measure for inclusion in
holistic water management strategy that encourages
conservation, recharge, trading, banking, reuse, etc.
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J
te guantities of water will be
0 the m as needed

rotectlon of the aquatic

resources, there will be times when further
stream depletions must cease. Users need
alternate sources or to have ability to cease

withdrawals.
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ChaJJe gea 'mplementlng an

,Jr‘@gn | (from anthropogenic influences)
A astiEan withstand? In other words, what

acceptable:

In stressed basins, to fully optimize uses and
protect aquatic resources, watershed specific
studies and water resource management plans are
needed. This will require time, money and
technical resources.



LEEEILERSHI:
fleyy zipicl Werids

Data from regu

jgregate use for each reach within a watershed
Once instre%flow standard Is set, evaluation of
aggregate use data along with stream flow data

allows for determination of quantity of water
available for new uses




‘”9)3 N establishing In-
i J“Q\j\j ndard

|
L vallal J‘@*@f I approach of

fl¢) ff onthly ABF to RI rivers
f)- Ua UOgIJ‘, HSPF model to
! Ship between withdrawals,
- flow, and 'naao“ at availability, and secondly,

evaluate ateﬂesource management
alternatives on stream flow




